Introduction
For bipolar radiofrequency-induced thermofusion of intestinal tissue the thermal damage must be reduced to an uncritical level in terms of wound healing. The damage generally depends on process parameters (temperature, compression, application time) as well as the type and moisture of the tissue. In an in-vivo rat model a new experimental approach to reduce the thermal tissue effect was evaluated.
Methods
The outer end of the caecum of 10 Wistar rats was cut off following reclosure by thermofusion using a modified sealing instrument. The specialized joint construction of the applicator enables an almost homogenous distribution of the compressive pressure along the fusion seam, leading to a high initial mechanical strength. The application mode consisted of short pulses of radiofrequency energy at the beginning and a continuous period at the end of the procedure. During the whole process, the tissue around the fusion site was cooled with a non-conductive fluid using a syringe pump. The degree of the thermal tissue damage was assessed by NBTC staining.
Results
During the pauses of the pulsed application period, the temperature of the tissue around the fusion seam was effectively decreased by cooling. Thus, only a relatively small thermal damage occurred which was nearly independent of the application time. Additionally, the steam generated during the fusion process condensed on the cooling fluid. Hereby, the tissue damage could be limited to an acceptable level regarding wound healing purposes.
Conclusion
Implementation of certain technical procedures to the process of thermofusion leaded to a reduction of the thermal tissue damage around the fusion site. Through combination of pulsed radiofrequency energy output with long pulse pauses and active cooling, tissue damage from condensing steam and thermal conduction could be effectively reduced by application of energy absorbing fluids. In summary, these process improvements ensure an normal wound healing at the fusion site.
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